Regulation of the expression of α-amylase gene by sodium butyrate.
Sodium butyrate exerts a pronounced inhibition on the gibberellic acid-induced synthesis and secretion of α-amylase by aleurone cells of barley seeds. This inhibition, which is reversible and non-competitive with cespect to gibberellic acid, is concentration dependent, with virtually total inhibition being accomplished between 4 and 5 mM sodium butyrate. The pattern of inhibition of α-amylase formation correlates well with a decrease in the accumulation of its messenger RNA. The addition of butyrate 12 h after the addition of gibberellic acid to half-seeds, has no effect on the formation and secretion of α-amylase. It has been shown in earlier studies that the synthesis of α-amylase mRNAs takes about 12 h for completion. The conclusion that butyrate interferes with some step in the transcriptional process is supported by a decrease observed in the RNAs that hybridize with a cloned α-amylase cDNA. The results of in vitro translation confirm the inhibition of the formation of several translatable mRNAs. Further, immunological probing detected only trace amounts of α-amylase proteins in the secretion of butyrate-treated seeds. Translation of functional mRNAs, post-translational modifications and the secretion α-amylase are not affected by sodium butyrate. It is concluded that butyrate selectively inhibits the transcription of several genes that are under the influence of gibberellic acid. This report is the first one documenting the inhibitory effect of sodium butyrate on a hormone-induced synthesis and accumulation of mRNAs in a plant system.